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Objectives

* |nvestigation of the deposition of asphaltenes onto
the surfaces of reservoirs and heat exchangers
through monitoring

1. Adsorption and adhesion of asphaltenic materials

2. Rheological properties of asphaltenes, such as shear stress,
and viscosity of deposited materials at the interface

« Exploitation of an Atomic Force Microscopy (AFM)
1. Measuring the interaction forces between asphaltenic particles
2. Stress-Relaxation of asphaltenic surfaces
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Atomic Force Microscopy Setup

PHASE SENSITIVE
DATA ACQUISITION SYSTEM DETECTOR

X LASER SOURCE

LEVER MOUNT

/

PRING CANTILEVER

PARTICLE MOUNTED
ON THE CANTILEVER

SAMPLE

PIEZO-ELECTRIC -
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Cantilevers

Particle mounted
on the Cantilever
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Cantilever with tip (Si;N,)
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Custom-Made Atomic Force Microscopy
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First Stage

 Measurement of the Young’s modulus of elastic

materials to establish a model to estimate the
modulus of asphaltenes; e.q.:

1. Polydimethylsiloxane (PDMS)

~« Stress-Relaxation experiments on the visco-elastic
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surfaces using glass particles 30-40 pm or
cantilever with a tip at a range of amplitudes
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